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The miniaturization d eledronic
comporents with submicron feaure sizes,
and the integration d millions of
transistors on a “chip”, has not been
acompanied by a similar miniaturization
of batteries. The need for micro-size
energy sources is evident when taking into
acourt the vast posshilities introduced by
both microeledronics and the newer
micro-electro-mechanical system (MEMS)
techndogies. Battery cgpadty is directly
propational to the aea and thickness of
the thin-film (anode-eledrolyte-cahode)
layers that form it. Thin-film planar
lithium-secondary-battery research began
more than a decade ago, mainly by Bates et
a. [1]. An innowtive way to increase the
cgpacity is to increse the surfaceto-
volume ratio of the substrate, uponwhich
the layered thin-film structure is deposited
[2]. This can be adieved by etching the
glicon to form an array of through-
variable-shape hades. A thin-film battery
with conformal layers deposited inside the
hoes and on bah flat surfaces, can result
in a theoreticd increase in cgoadty to
abou 10,000 pAh per 1 cm? of origina
substrate.

In this work, we describe an effedive
method for depaositing a highly adhesive 5
to 20um thick copper coating on sili con,
and a procedure of eledrochemical
preparation d copper sulfide. A modified
Lil-P(EO), electrolyte for Li/composite
paymer eledrolyte (CPE)/metal sulfide
batteries was tested and showed high ionic
conductivity and stable Li/CPE interfadal
resistance Copper and cobalt sulfide &
possble cdhode materials for ultra-thin
Li/poymer eledrolyte on-chip
microbatteries were dharaderized by SEM
(Fig. 1), XRD and eedrochemical
methods. A 1cm? Li/CPE/copper sulfide
cdl went through over 50 reversible cycles
with acgpacity lossof 1.45%/cycle.

Fig. 1 SEM micrographs  of
eledrochemicdly produwced copper
disulfide on copper coated sili conwafer
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